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[57] | ABSTRACT

A device for reading information encoded in the form
of bars of two widths. The device comprises an illumi-
nating section for illuminating the bars and concentric
detecting sections corresponding respectively in width
to the width of the aforementioned bars. The detec-
tors are physically related to the illuminating portion
to detect the illumination of the bars thereby. The de-
tectors may be optical fiber bundles. The innermost of
the detectors is preferably columnar. A method of the
invention consists of translating a row of bars of differ-
ent widths into information bits by scanning the bars
to illuminate the same and to pick up reflected light
with two associated light detectors, the widths of
which correspond, as noted above, to the width of the
bars. The picked up light by the detectors is converted
into electrical pulses, the magnitude of which is lim-
ited to form rectangular pulses of width corresponding
to the aforesaid bars. The magnitude of the pulses
generated by the wider detector is detected to gener-
ate pulses correponding only to the wider bars. The
latter pulses are terminated in synchronism with the
corresponding rectangular pulses. The bars are prefer-
ably made of one color.

7 Claims, 15 Drawing Figures
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READING SYSTEM FOR TAGS ENCODED WITH
BARS OF DIFFERENT WIDTHS

FIELD OF INVENTION

This invention relates to reading systems for tags of 5

the type which shows a price or the kind of a commod-
ity and which is attached to a commodity sold at a retail
shop such as a department store or a supermarket or
the like.

More particularly, this invention relates to a reading
system which includes a reading device for a tag, which
reading device applies irradiated light to tags and de-
tects whether there is any printed information on the
tags by utilizing the reflected light.

BACKGROUND

Conventionally, fountain pen shaped devices utilizing
optical fibers are known for use as reading devices. By
such devices, information such as commodity price en-
coded on tags can be sent directly to a cash register by
passing the same over the above-mentioned tags.

One specific known reading device works with a code
consisting of different colored bars. This type of device
necessitates the use of colored printing which is quite
expensive and this is unacceptable since it is preferred
that the tags attached to commodities be as cheap as
possible, inasmuch as they are eventually thrown away.
Furthermore, it is expensive to provide a color identi-
fier for reading purposes.

A second known device operates with a code consist-
ing of bars of different widths. However, the detecting
device which is known for use with such a code is sensi-
tive to the scanning speed and provides an alarm when
the scanning speed deviates from within certain limits.
This device imposes a strain on the user thereof, since
the user has to be aware of the scanning speed limits.
Furthermore, the necessity of providing a speed detec-
tor and-alarm results in high cost.

Still another known system relates to the use of two
parallel rows of code bars requiring the use of two de-
tectors to operate in connection with each of such
rows. This type of device is not acceptable since it im-
poses a strain on the user, since the reading device must
be held in oriented position relative to the rows. Fur-
thermore, the related apparatus is expensive and the
printing operation is also more expensive than is abso-
lutely necessary.

SUMMARY OF INVENTION

It is an object of the invention to provide an im-
proved device for the reading of information printed,
for example, on tags which are attached to various
commodities, or the like.

Another object of the invention is to provide an im-
proved method for reading information printed on tags
or the like, in the form of bars of different widths.

To achieve the above and other objects of the inven-
tion, there is provided a device for reading information
encoded in the form of bars of at least two widths, said
device comprising illuminating means for illuminating
the bars and a plurality of detecting means correspond-
ing respectively in width to the widths of the bars and
physically related to the illuminating means to detect
the illumination of the bars by the illuminating means.

Preferably, the detecting means are optical fiber bun-
dles.
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In accordance with a preferred embodiment of the
irivention, the detecting means are concentrically ar-
ranged. According to a preferred feature of the inven-
tion, the innermost of such concentrically arranged de-
tecting means is columnar.

According to the invention, a method is provided for

translating a row of bars of first and second widths into

information bits. This method comprises scanning the
bars to illuminate the same and to pick up reflected
light with two associated light detectors, the width of
which correspond to the widths of the bars, converting
the light picked up by the detectors into electrical
pulses, limiting the magnitude of the pulses generated
by the narrower detector to form rectangular pulses of
widths corresponding to said bars, detecting the magni-
tude of the pulses generated by the wider detector and
exceeding a predetermined magnitude whereby to gen-
erate pulses corresponding only to the wider bars, and
terminating the latter said pulses in synchronism with
the corresponding rectangular pulses.

Preferably, as noted above, the detectors are ar-
ranged in concentric relationship. Furthermore, in ac-
cordance with the invention, the bars may preferably
be made of one color.

The above and other objects and advantages of the
invention will be understood more clearly from the de-
tailed description which follows hereinbelow.

BRIEF DESCRIPTION OF DRAWINGS

In the drawing:

FIG. 1 diagrammatically illustrates a conventlonal
reading system for a tag;

FIG. 2 is an enlarged view of the code on the tag
shown in FIG. 1;

FIGS. 3 and 4 are enlarged views of the coding on
tags according to other conventional reading systems
for tags;

FIG. § is a fragmentary diagrammatic view of a read-
ing system for a tag according to one embodiment of
this invention;

FIGS. 6(a) and 6(b) are enlarged views of the coding
on the tag shown in FIG. 5 showing the relation be-
tween the optical fiber bundles of the device in FIG. 5§
and the code bars;

FIGS. 7(a)-(g) show the signals of the tag-reading
operation and wherein, more particularly, FIG. 7(a)
shows the code bars, FIGS. 7(b) and (d) show detected
pulses of reflected light, FIGS. 7(c) and (e) show the
shaped wave forms of the respective pulses, FIG. 7(f)
shows the wave forms of a memory means which mem-
orizes the pulses of FIG. 7(e), and FIG. 7(g) shows the
timing pulses and

FIG. 8 is a schematic diagram of a circuit whereby
the wave forms of FIGS. 7(b)-7(g) are derived from
the code bars of FIG. 7(a).

DETAILED DESCRIPTION

A device of the prior art is shown in FIG. 1. Part 1
is a detecting portion of the reading device which. is
shaped like a fountain pen. Element 2 is a tag attached
to a commodity. On the tag 2, the kind, price, etc. of
the commodity is encoded in bar-code.

FIG. 2 is an enlarged view of the coding on the tag.
Bars hatched with oblique lines are green and the bars
shown with dots are black. If it is predetermined that
green means “1,” and black, “0,” for example, certain
information is given.
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In FIG. 1, element 3 is a light source. The tag is irra-
diated by light led through an optical fiber bundle 4.
Reflected light from the tag is led to a color identifier
6 through an optical fiber bundle 5. When the light is
black or green, it is known that an information signal
has been picked up. Moreover, whether the informa-
tion is 0 or 1 can be determined from two colors. Ele-
ment 7 is a cash register. :

The method associated with FIGS. 1 and 2 is charac-
terized in that information can be read independently
with shopman’s scanning speed by use of the fountain
pen shaped detecting portion of the reading device. In
case a black bar only is printed corresponding to infor-
mation 1" and the nonexistence thereof means *“0,”
a mistaken reading will result if the shopman’s scanning
speed is not within a certain range.

A substantial defect of this known method is that the
tag attached to a commodity needs color printing. This
results in expensive tag. It is necessary that the tag at-
tached to a commodity by as cheap as possible, because
it is eventually to be thrown away. Also, it is to be at-
tached to each commodity unit. Furthermore, it is ex-
pensive to provide a color identifier for a reading de-
vice.

Various methods are proposed in accordance with
the invention to eliminate the above-mentioned de-
fects. FIG. 3 illustrates one embodiment of the inven-
tion. Therein information is encoded in a bar-code
wherein wide black bars and narrow black bars are in-
terpreted in such a way, for example, that a wide black
bar corresponds to a ‘1" and a narrow black bar corre-
sponds to a **0.” Information is read by a reading de-
vice provided with a speed detector for comparing the
scanning speed with pulse width according to reflected
light of the bar-code. The scanning speed has a certain
limit in this method and, when there is a deviation from
the limit, a buzzer rings to warn the shopman or user.

One defect in the above method is that the shopman
has the mental strain of being conscious of the scanning
speed. It is not advantageous where data are to be ap-
plied one after another to impose such a strain on the
user. Moreover, the necessity of a speed detector and
a buzzer results in high cost.

FIG. 4 illustrates another embodiment. Herein is
shown-a timing-code 42 besides a black bar-code 41.
For example, the existence of a black bar at a position
corresponding to the timing code means a “1” and the
nonexistence thereof means a **0.”

Though this method has the advantage that the scan-
ning speed of the shopman has no relation to the read-
ing operation, two detectors must be provided in the
fountain pen type detecting portion of the reading de-
vice to follow the two rows of bar-codes. Furthermore,
each of the two detectors must be set to each of the two
kinds of bar-codes of the tag. This imposes a strain on
the shopman or user because the fountain pen type de-
tecting portion of the reading device must be held in
oriented position in relation to the tag and thus must be
held in a limited manner.

The invention also eliminates the defects of the
above-mentioned various methods and offers a reading
system of a tag which has no dependence on scanning
speed, imposes no strain on a shopman or user and is
capable of utilizing a cheap tag.

One embodiment of this invention is shown in FIG.
5 wherein element 51 is a tag whereon information is
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encoded in a bar-code using a wide black bar and a nar-
row black bar similarly to FIG. 3. Element 52 is a foun-
tain pen shaped detecting portion of a reading device
for a tag and is moved over the tag for scanning pur-
poses by the shopman’s hand. Element 53 is an optical
fiber bundle for leading in incidental light. Elements 54
and S5 are detecting portions made of optical fibers for
picking up reflected lights. Elements 54 and 55 are dis-
posed concentrically in such a way that the detecting
portion 54 is columnar and. is positioned at the central
part of the device. The detecting portion 55 is hollow
cylinder and is disposed just outside the detecting por-
tion 54 which it surrounds. .

FIG. 6 is an enlarged view of the tag shown in FIG.
S and shows the relation between this bar-code and the
detecting elements. Bars 61 are from the bar-code. Ele-
ment 62 is an outer detecting portion and element 63
is an inner detecting portion. They are constructed so
that width of a narrow bar is almost equal to the diame-
ter of the detecting portion 63 and so that the width of
a wide bar is almost equal to the outside diameter of the
detecting portion 62.

The following is a description of the operation of this
latter reading system. A tag encoded in bar-code as
shown in FIG. 7(a) is to be read. The encoding method
for the tag is the BCD method (Binary Coded Decivel),
wherein one numeral is expressed by five bars. The last
bit is a parity bit. In the drawing, a “6” is expressed by
the first five bars and a ““1” is expressed by the next five
bars. A wide bar corresponds to a ‘1" and a narrow bar
corresponds to a ““0.” The shopman sets the fountain
pen shaped detecting portion of the reading device to
the tag and moves it over the tag as shown by arrow A
in the drawing, namely from left to right. FIG. 7(b)
shows the pulses detected by the inner detecting por-
tion 63. FIG. 7(c) shows the shaped wave form of the
pulses with their parts which exceed a certain level
being cut off, for example, but a limiter. The pulses are
generated regardiess of the width of the bars. FIG. 7(d)
shows the pulses detected by the outer detecting por-
tion 62. Large pulses and small pulses are generated
corresponding to wide bars and narrow bars respec-
tively. This is effected from a difference between the
maximums of reflected light from the narrow bars and
wide bars. The size of the pulses depends upon the
quantity of reflected light, not upon the quantity of re-
flected light, not upon scanning speed. This is proved
by the fact that a characteristic of an optical electrical
element utilized in this kind of reading device depends
upon quantity of lights only, not upon variation of
quantity of lights. FIG. 7(e) shows the wave form of the
detected pulses shaped by setting the level so that a
pulse resulting from a narrow bar is cut off and only a
pulse from a wide bar can be picked up. If the pulses
of FIG. 7(e) are prolonged to have the same trailing
edges as the pulses of FIG. 7(c) by a memory means
which is constructed to be set at the leading edges of
the pulses of FIG. 7(e) and to be reset at the trailing
edges of the pulses of FIG. 7(c), the pulses will be as
shown in FIG. 7(f). Timing pulses for detecting the ex-
istence of information utilize the trailing edges of the
pulses of FIG. 7(c), and decipher a “1” when the mem-
ory means used for FIG. 7(f) is set at their trailing
edges and decipher “0” when the memory means isn’t
set then. The result is shown in FIG. 7(g) wherein it is
understood that the information encoded by the bar-
code of FIG. 7(a) is regenerated.
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Light led by the inner detecting portion are irradiated
at an optical electrical element 81 and are amplified by
an amplifier 82 so that they generate the pulses shown
in FIG. 7(b) at point (b)". These pulses are shaped by
a comparator 83, and shaped pulses as shown in FIG.
7(c) are generated at point (c)’. A flip-flop circuit 87
is reset by the differential wave forms of these pulses.
These differential wave forms are clock pulses, and the
wave forms generated at the point (g)' correspond to
FIG. 7(g).

Light led by the outer detecting portion of the tag
reader are irradiated at an optical electrical element 84
and are amplified by an amplifier 85 so that they gener-
. ate the pulses shown in FIG. 7(d) at point (d)’. These
pulses are shaped by a comparator 86, and the shaped
pulses as shown in FIG. 7(e) are generated at point
(e)'. The flip-flop circuit 87 is set at the rising time of
these pulses. The output of the flip-flop circuit 87 is the
data, and the wave forms at the point (f)’ are shown in
FIG. 7(f).

This invention is characterized in that the operation
of the reading device does not depend upon a shop-
man’s manner of holding of the device due to the use
of a structure wherein the inner detecting portion is co-
lumnar and the outer detecting portion is a hollow cyl-
inder disposed concentrically with the inner detecting
portion and surrounds it. Thus, the shopman need not
take extra care to hold the detecting portion of the
reading device in a particular manner relative to a tag.

Other than the above-mentioned embodiment where
a wide bar and a narrow bar are used, more kinds of
bars possessed of more variations in width may be used.
They can be read by providing more detecting portions
and combining the detected pulses.

As mentioned above, this invention has remarkable
results such as independence of operation of the device
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relative to scanning speed of the reader, no imposition
of strain on the user and the possibility of using a uni-
color printing and thus a cheap tag.

What is claimed is:

1. A device for reading information encoded in the
form of bars of at least two widths, said device compris-
ing illuminating means for illuminating the bars, and a
plurality of detecting means corresponding respectively
in width to the widths of the bars and physically related
to said illuminating means to detect the illumination of
the bars by the illuminating means.

2. A device as claimed in claim 1 wherein at least one
of said means is an optical fiber bundle.

3. A device as claimed in claim 1 wherein the detect-
ing means are concentrically arranged.

4. A device as claimed in claim 3 wherein the inner-
most of the detecting means is columnar.

5. A method for translating a row of bars of first and
second widths into information bits, said method com-
prising scanning the bars to illuminate the same and to
pick up reflected light with two associated light detec-
tors the widths of which correspond to the widths of the
bars converting the light picked up by the detectors
into electrical pulses, limiting the magnitude of the
pulses generated by the narrower detector to form rect-
angular pulses of widths corresponding to said bars, de-
tecting the magnitude of the pulses generated by the
wider detector and exceeding a predetermined magni-
tude whereby to generate pulses corresponding only to
the wider bars, and terminating the latter said pulses in
synchronism with the corresponding rectangular
pulses.

6. A method as claimed in claim 5 comprising arrang-
ing the detectors in concentric relation.

7. A method as claimed in claim 6 comprising making

the bars of one color.
* % ES * *



